Intimate partner violence against women (IPV) is a public health problem that 54 negatively affects quality of life for women, families and for society [1] . The European Institute 55 for Gender Equality estimates the cost of IPV in the European Union at 109.1 billion Euros [2] . 56
Studies have identified individual, relational, community and structural risk factors that can 57 increase women's vulnerability to IPV [3, 4] . The study of seasonal cycles that accompany IPV 58 episodes could provide useful information to predict periods of change in women's risk. 59
Preventive measures, such as intensifying surveillance of women at high risk of aggression or 60 reducing women's contact with the aggressor during high risk periods could reduce the 61 likelihood of aggression. 62
Studies [5, 6] have identified an increase in assaults and rapes during the hottest times 63
of the year (June-September); in contrast, homicides did not show any seasonal pattern [6] . In Spain, the Organic Law 1/2004 on Integral Protection Measures against Gender 82 Violence [15] spurred police and judicial protection for women exposed to IPV, including the 83 adoption of the 016 telephone IPV help line, which provides information, referral and legal 84 advice related to IPV [16] . 85
The daily frequency of IPV help line telephone calls, as a reflection of IPV exposure, 86 and frequency of police reports filed, as a proxy for demand for help, are indicators that may 87 permit identifying possible temporal patterns in IPV. Time series analysis using autoregressive 88 integrated moving average models (ARIMA) [17] is useful in the study of the behavior of public 89 health indicators, both from a predictive and a diagnostic perspective [18] [19] [20] [21] . We 90 hypothesized that IPV may show a temporal pattern. It is possible that IPV increases during 91 hottest months, and when cohabitation is greater. Knowledge of the dynamics of different 92 indicators of IPV could help support effective use of IPV resources. 93
The objective of this study was twofold: 1) to analyze whether there are temporal 94 patterns in the number of daily complaints of IPV and in the daily number of 016 telephone 95 calls and 2) to obtain prognostic models to predict the behavior of these series for a relatively 96 lengthy time period, such as an entire year. 
Statistical analysis 113
The number of daily calls to the 016 telephone IPV help line and the number of daily 114 IPV police reports filed were analyzed using univariate auto-regressive (AR) integrated (I) 115 moving average (MA) ARIMA models. The models are based solely on the history of the series; 116 they do not include external variables not inherent in the series structure (trends, cycle, and 117 seasonal variables). In the case of a model with seasonality S of the form (P,D,Q) the equation would be similar 130 to the above mentioned equation, but taking into account that the lags P and Q refer to 131 seasonal periods. This work uses a seasonal period of 7 days, therefore the terms P and Q 132 would refer to the values of "Y" and "e" that have occurred 7*P and 7*Q days later, 133 respectively. 134
To control the differencing component (I) has been introduced a trend component 135 (counter named n1). The trend is included through a counter n1 which would be equal to 1 for 136 the first day of the series, 2 for the second, and successively. By this procedure ARIMA models 137 change to ARMA models during the following steps. 138
To control for annual (365 days), semestral (180 days), trimestral (90 days), and bi-139 semestral (60 days) seasonality, the functions sine (sin) and cosine (cos) were included in these 140 periodicities in the following way: Sin365= sin (2*3.1416*n1/365) and Cos365= cos 141 The coefficients of the significant variables after the univariate modeling of the variable 214 "number of daily calls to 016 telephone IPV help line" in period 1 and period 2 are shown in 215 Table 2 . In both periods, calls that occur on day "t" are associated with the calls of the three 216 prior days, in both period 1 (AR1: -0.88; AR2: 0.44; AR3:0.32) and period 2 (AR1: 1.62; AR2:-217 1.28; AR3:0.61) and with the calls from the prior week (P1: seasonal AR1: 0.94; P2: seasonal 218 AR1: 0.93) (P1: seasonal AR1: 0.94; P2: seasonal AR1: 0.93). The number of 016 telephone IPV 219 calls decreases during the days of the weekend and the day prior day, which is Friday. Saturday 220 is a day with low telephone IPV demand in both periods (P1 Saturday:-7.56; P2 Saturday: -221 8.31), and Monday is the day that accounts for the greatest number of calls (P1 Monday: 9.55; 222 P2 Monday: 7.64). The prediction equation for day "t" based on these coefficients is expressed 223 for period 1 in the following way: 224 225 n t = (Telephone 016 IPV Calls t -(-0.94* Calls t-7 -0.95* error t-7 -0.01n1 + 9.55 * Monday + 2.97 226 *Tuesday+ +3.02*Friday -7.56* Saturday -5.57* Sunday -3.90 *Easter Holidays + 51.06) 227 n t = -0.88*n t-1 +0.44*n t-2 +0.32*n t-3 -0.99*error t-1 + 0.08*error t-3 -0.94*n1 t-7 -0,95*error t-7 228 229 And for period 2: 230 n t = (Telephone 016 IPV Calls t -(0.93* Calls t-7 + 0.91* error t-7 + 0.01n1 + 7.64* Monday + 231 1.98*Tuesday+ -8.31* Saturday -6.54* Sunday -5.21 *Easter Holidays + 4.39) 232 n t = 1.62*n t-1 -1.28*n t-2 + 0.61*n t-3 +1.38*error t-1 -1.07*error t-2 + 0.47*error t-3 + 0.93*n t-7 + 233 This study has some limitations. The observational longitudinal time series design uses 318 aggregated data, which prevents individual level conclusions. Second, only one in three 319 women exposed to IPV filed a police report [23], therefore women that file a police report are 320 not representative of all women exposed to IPV. And finally, the analysis of the number of 321 daily calls to the 016 telephone IPV help line could include repeat calls from a single woman. 322
Despite these limitations, the models identified in this study have a high predictive 323
value for the behavior of reports and calls during the year 2016. Including time variables in 324 protocols that estimate the risk of women under surveillance for experiencing IPV could 325 increase their efficiency. Our results suggest the need for an increase in police resources on 326 non-work days, given that the probability of reports on these days is greater. In the same way, 327 the 016 telephone IPV help line should be especially active on work days. The ARIMA method 328 is useful from the diagnostic and predictive points of view, however, including other external 329 variables could increase the fit of the predictions and support the effort to address IPV. M A N U S C R I P T
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Highlights
• It is unknown whether IPV responds to cycles that permit prediction of periods in which a woman could be at increased risk of suffering aggression.
• The time series analysis of the number of daily calls to the 016 help line, as well as the daily number of reports filed, could help to predict possible periods of risk.
• The findings of this work show that IPV reports increase during the Christmas Holidays and on weekends. Calls to the 016 help line decrease during the Easter Holidays and on non-work days and increase on Mondays.
• Our results suggest the need to increase police and judicial resources on non-work days. 016 help line assistance should be especially active on work days.
• Univariate ARIMA modeling used in this model could be useful regarding IPV from both a diagnostic and a prognostic point of view.
